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Abstract 
INTRODUCTION: Fatigue is one of the common symptoms of sarcoidosis, which occurs in about 50-70% of 
patients.  
AIM: Considering that there are no valid Iranian questionnaires for evaluating fatigue in sarcoidosis, in the present 
study, for the first time, we translated Fatigue Questionnaire into Persean and evaluated its validity and reliability 
among Iranian patients with sarcoidosis. 
MATERIAL AND METHODS: In methodological research, English version of Fatigue assessment scale (FAS) 10 
items questionnaire which is designed to assess physical or mental fatigue in chronic disease patients, was 
translated into Persian and back-translated into English. Its validity and reliability were studied on the one hundred 
and thirteen confirmed sarcoidosis patients are referring to respiratory referral hospital of Iran. Reliability analysis 
was performed by estimation of Cronbach`s alpha test. 
RESULTS: According to the cut-off point of 22.84 (74%) of the studied patients were suffering from fatigue. The 
internal consistency calculation revealed that the alpha value of the physical fatigue and mental fatigue was 0.945 
and 0.896, respectively. 
CONCLUSION: We concluded that the existence of questions number 4 and 10 in the questionnaire reduces the 
continuity of the questions, and therefore we suggest applying the FAS questionnaire without the two questions 4 
and 10. This study showed that FAS questionnaire was very practical and can routinely be applied to assess the 
fatigue scale in sarcoidosis patients. 
 
 
 
 
 
 
 
 
Introduction 
 
Sarcoidosis is a chronic inflammatory disease 
with an unknown cause with non-caseating 
granulomas manifestations in different organs [1] [2]. 
The outbreak varies from one region to another, and 
the general prevalence is about 5-40 cases per 
100,000 [3]. Sarcoidosis occurs at all ages, but the 
highest incidence in patients has been observed in the 
second and sixth decades of their life [4]. Clinical 
manifestations include systemic and general signs of 
fatigue, weight loss, fever, discomfort, and the 
involvement of specific organs such as the lungs, skin, 
eyes, heart, liver, joints and the nervous system [1]. 
The commonly involved organ is a lung. 
Furthermore, additional pulmonary 
involvements occur in 25-30% of patients [2] [3]. 
Fatigue is one of the common symptoms of 
sarcoidosis, which occurs in about 50-70% of patients. 
The definitive cause of fatigue is unknown and is 
influenced by numerous factors [3] [5]. This symptom 
is associated with many chronic physical illnesses, 
such as multiple sclerosis, Parkinson's disease, 
rheumatoid arthritis, and psychiatric disorders such as 
depression [6]. The formation of granuloma and the 
release of cytokines may be factors of the beginning 
of fatigue in sarcoidosis [7]. Fatigue is more common 
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during the active period of the disease, as well as 
depression, cognitive impairment, exercise 
intolerance, and stress associated with sarcoidosis [8] 
[9]. In addition to the mentioned factors, it seems that 
changing the quality of life and the impact on 
occupational and social activities resulting from 
sarcoidosis are effective in fatigue. There is no 
agreement on the physical and mental contrast. 
Fatigue is seen as a bilateral contrast [10], but many 
authors still consider it a multi-dimensional structure 
[11]. Different dimensions of fatigue and general 
dissonance for fatigue definition are used to evaluate 
fatigue in different questionnaires. Fatigue associated 
scale (FAS) is the most reliable questionnaire in the 
study of fatigue in chronic disease patients. Fatigue 
assessment Scale is a self–reporting questionnaire. 
FAS questionnaire is a one-dimensional scale for 
fatigue testing and consists of 10 questions that 
examine five physical fatigue and five mental health 
issues. The whole amount of fatigue and its severity is 
presented by a total score is between 10 and 50 [3] 
[12]. This study aimed to assess the fatigue 
manifestations in Iranian sarcoidosis patients.  
Considering that there are no valid Iranian 
questionnaires for the evaluation of fatigue in 
sarcoidosis, we evaluated the reliability and validity of 
the first Persian translation of fatigue associated 
scale, which was accomplished by the same research 
group. 
 
 
Material and Methods 
 
In methodological research, English version of 
the Fatigue assessment scale (FAS) was translated 
into Persian and back-translated into English. Its 
validity and reliability were studied. 
One hundred and thirteen confirmed 
sarcoidosis patients are referring to respiratory referral 
hospital in Iran, who were over 18 years old, were 
included in the present study. Written consent was 
obtained from patients for participation in the study. 
The entry clause in this study was the person's ability 
to complete the questionnaire without the help of 
others. The study was approved by the University 
Ethics Committee. 
The FAS included 10 questions with a five-
point response "1 = never" to "5-always". Items were 
divided into two parts of physical and mental fatigue, 
and each section contained five questions. Therefore, 
the total number was between 10 and 50. Except for 
questions number 4 (I have enough energy for 
everyday life) and 10 (I can focus very well when I'm 
busy doing), which represent positive issues, the 
remaining eight questions out of 10, were negatively 
related issues. Thus, before the analysis of the data, 
the answers to items 4 and10 were reversed. 
Translation and back translation was 
conducted based on convenient guidelines [15] [16]. 
Steps of the process of translating and validating the 
questionnaire were as followed. 
Step 1: Inviting an expert committee involving 
two nurses, one epidemiologist and one 
pulmonologist. All steps of translation/back translation 
and validity performance of the questionnaire were 
supervised by this committee. 
Step 2: English version of the questionnaire 
was simultaneously translated into Persian, by two 
independent native interpreters. The two versions 
were compared, and the translators were asked to 
mention the applied changes to the items during 
translation. The two copies were compared by the 
expert committee to reach agreement about the final 
version. 
Step 3: The final Persian translation was 
back-translated into English, by an English-speaking 
expert in the United States. The expert committee 
confirmed the final Persian version and inserted it in 
the validity and reliability step. 
Step 4: Face to face Content reliability 
For the face to face reality of the 
questionnaire, a copy of the final Persian translation of 
it was given to 15 patients. They were asked to give 
their opinion on each item and to note the meaning of 
each question. They were also asked to declare 
whether they understood the concept of the questions. 
Finally, their opinion was evaluated to approve the 
principle of the questionnaire.  
Reliability analysis was performed by 
estimation of Cronbach`s alpha. The internal 
consistency of the questionnaire was assessed by 
Cronbach`s alpha coefficient, and alpha of equal or 
greater than 0.70 was considered as satisfactory [17]. 
For the repeatability, the test was performed again, 
and the analysis was retested. 
In qualitative reliability, the 15 patients were 
asked to comment on each item's grammar, the use of 
proper words, dictionaries, the clarity of the concept of 
the words and the simplicity of completing the 
questionnaire. Subsequently, according to their views, 
the phrases were reviewed and modified. 
Step 5 construct validity: To determine the 
reliability, we distributed two copies of the 
questionnaire among 15 patients in two weeks 
interval. We determined the reliability of the 
questionnaire by calculating the correlation between 
the first and second answers. For estimating the 
reliability, the internal correlation of the Cronbach's 
alpha index was calculated. Items with results above 
70% were kept in the questionnaire. The analysis of 
the parameters was done using the varimax rotation 
program.  
Finally, 113 sarcoidosis patients have entered 
the study after signing the informed consent. 
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Results 
 
One hundred and thirteen confirmed cases of 
sarcoidosis were admitted in the study. Of these, 70 
(61%) were male, and 45 (39%) were female. Mean 
age of the patients was 38.77 ± 9.65. Males and 
females were 38.06 ± 8.95 and 39.9 ± 10.66 years old 
respectively. There was no ceiling or floor factor 
effect. Three patients (2.7%) had the lowest possible 
FAS score with the point of 10, and none of the 
patients could catch the maximum score of 50. Mean 
FAS score was not different in males (27.8 ± 9.57) 
comparing to females (27.06 ± 9.59) (t = 0.424, df = 
111, P = 0.672).  
None of the translators suggested any 
changes to the final Farsi version. Cronbach’s alpha 
after reversing items 4 and 10 was 0.76 which is 
acceptable [18]. Table 1 represents item reliability 
results, means and standard deviation, Item-total 
correlation, ceiling and floor effects. Total Cronbach`s 
alpha was not increased by eliminating none of the 
items. The total correlations for the total items were 
positive (u > 50) and ranged from 0.52 to 0.82. We 
also evaluated internal consistency using Cronbach`s 
alpha once without reversing item four and item 10 
and after eliminating these two items and the results 
were 0.93 and 0.927 respectively. 
Table 1: Item reliability results, means and standard deviation, 
Item-total correlation, ceiling and floor effects 
Items N Mean SD 
Correct 
item-total 
correlation 
Alpha 
Floor 
effect 
Ceiling 
effect 
I am bothered by fatigue 113 2.7 1.35 0.79 0.68 23.5 11.3 
I get tired very quickly 113 3.06 1.4 0.82 0.67 18.3 19.1 
I don’t do much during the 
day 
113 2.81 1.20 0.83 0.68 15.7 9.6 
I have enough energy for 
everyday life 
113 2.85 1.20 0.62 0.86 12.2 9.6 
Physically, I feel 
exhausted 
113 3.24 1.33 0.80 0.68 5.2 24.3 
I have problems to start 
things 
113 2.59 1.30 0.70 0.70 26.1 9.6 
I have problems to think 
clearly 
113 2.29 1.20 0.61 0.71 33.0 5.2 
I feel no desire to do 
anything 
113 2.38 1.07 0.70 0.70 24.0 3.5 
Mentally, I feel exhausted 113 2.53 1.06 0.52 0.73 12.2 7.0 
When I am doing 
something, I can 
concentrate quite well 
113 3.20 1.03 0.55 0.84 13.2 3.5 
Total scone 113 27.56 9.54     
 
The overall KMO for the set of the items 
included in the analysis was 0.80 which was above 
the 50% of the minimum requirement for the 
coefficient KMO (Table 2). 
Table 2: KMO and Bartlett’s Test 
Kaiser-Mayer-Olkin Measures of Sampling 
Accuracy 
0.898 
Bartlett´s Test of Approx.Chi-Square 
Sphericity 
960.746 
df 45 
Sig < 0.0001 
 
The test was correlated with the Bartlett test 
(0.00) and was appropriate for factor analysis. Based 
on the variance factor of more than one (Eigenvalue > 
1), two factors were extracted which were 76.544% of 
the variance cover (Table 3). 
Table 3: Total variance explained by the ten extracted factors 
of the ATTS scale 
Component 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Total 
% of 
Variance 
Cumulative 
% 
Total 
% of 
Variance 
Cumulati
ve % 
1 6.175 61.746 61.746 6.175 61.746 61.746 
2 1.480 14.798 76.544 1.480 14.798 76.544 
3 .716 7.158 83.701    
4 .398 3.977 87.679    
5 .309 3.088 90.767    
6 .260 2.602 93.368    
7 .231 2.314 95.683    
8 .171 1.707 97.390    
9 .156 1.564 98.954    
10 .105 1.046 100.000    
 
The responses to the items of FAS are shown 
in (Table 4). 
Table 4: Subscale factors loading scores and loading of items 
that exceed 0.30 
Items F1 F2 
Physical Fatigue 
I am bothered by fatigue 
 
0.880 
 
I get tired very quickly 0.860  
I don’t do much during the day 0.880  
I have enough energy for everyday life 0.717  
Physically, I feel exhausted 0.840  
I have problems to start things 0.817  
Mental Fatigue 
I have problems to think clearly 
I feel no desire to do anything 
Mentally, I feel exhausted 
When I am doing something, I can 
concentrate quite well 
 
 
0.888 
0.742 
0.916 
0.696 
 
Depending on the cut-off point identified in 
other studies [19], people with a mean score of 22 or 
above were experiencing major fatigue. According to 
this cutoff point, 84 (74%) of the patients were 
suffering from fatigue. Among males 54 (77.1%) and 
in females, 30 (70%) were suffering from fatigue.  
Given that the presence of items 4 and 10 
reduces Cronbach’s alpha, we performed a separate 
factor analysis after removing these two items, which 
resulted in two subscales with a variance of 83.119. 
Physical fatigue subscales included the items one to 
six, and mental fatigue subscales consisted of items 
number 7, 8 and 9 (Table 5). The internal consistency 
calculation revealed that the alpha value of the whole 
instrument after dropping item 4 and 10 was 0.927. An 
alpha value of the physical fatigue and mental fatigue 
was 0.945 and 0.896, respectively. 
Table 5: Subscale factor loading scores and loading of items 
that exceed 0.30 after eliminating item 4 and 10 
Items F1 F2 
Physical Fatigue 
I am bothered by fatigue 
 
0.891 
 
I get tired very quickly 0.865  
I don`t do much during the day 0.887  
Physically, I feel exhausted 0.847  
I have problems to start things 0.838  
Mental Fatigue   
I have problems to think clearly  0.911 
I feel no desire to do anything  0.746 
Mentally, I feel exhausted  0.921 
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Discussion 
 
This was the first study that translated the 
FAS questionnaire into Persian and analysed its 
reliability and validity among sarcoidosis patients in 
Iran. Previous studies have suggested that FAS is 
reliable and reliable in measuring fatigue in patients 
with sarcoidosis [19]. This study showed that FAS 
questionnaire was very practical and because of its 
brief and usefulness, none of the patients refused to 
continue during the study. At the time of responding to 
the questionnaire, they answered the questionnaire 
completely. In the present study, the two sexes did not 
differ regarding fatigue, and this contradicts the results 
of some studies [20]. Some studies have shown a 
positive effect of age on fatigue [17], while others 
have shown the opposite [18] [19] [20]. Unlike some 
studies, two factors were extracted based on three 
creatures. 
Contrary to some studies, in the present 
study, based on three Indicators of Scree plot, 
Eigenvalue and total variance, two factors resulted in 
[21] [22] [23] [24] [25]. In the current study, two 
physical and mental factors of fatigue with the 
coverage of over 70% and total variance of more than 
70 were extracted. In this study, the Cronbach's alpha 
coefficient in the case of reversal of questions 4 and 
10 was 0.76. Without reversing these two questions, 
this coefficient increased to 0.93, and when these two 
questions were eliminated, 0.927 was obtained as the 
Cronbach's alpha coefficient. The current study 
showed that by removing these two questions or 
adding them without reversing them, this 
questionnaire has more comprehensive capabilities 
and can be independently used to evaluate fatigue 
score in sarcoidosis patients. A previous study 
showed that the FAS questionnaire without questions 
4 and 10 was superior to the FAS with these two 
questions [26]. The previous studies also showed that 
these two questions were unreliable [27] [28] [29]. We 
also concluded that the existence of these two 
questions in the questionnaire reduces the continuity 
of the questions, and therefore we propose the FAS 
questionnaire without the two questions 4 and 10. The 
reason why these two questions are not reliable could 
be that patients who fill out the questionnaire will rate 
the two questions alike. Therefore, it can be 
concluded that the FAS questionnaire has a high 
alpha coefficient without reversing or eliminating 
questions 4 and 10. The findings show that the 
Persian language FAS questionnaire with inverse 
questions 4 and 10, despite the low internal 
communication (0.75), can assess fatigue in patients 
with sarcoidosis. 
In conclusion, we suggest that the Persian 
language FAS questionnaire can be included as a 
practical, easy and reliable method for assessing 
fatigue involvement in routine check-ups of patients 
with sarcoidosis. However, further studies with 
applying inversed questions four and 10 in Persian 
FAS questionnaire would be necessary to elucidate 
the exact magnitude of the prevalence of fatigue in 
sarcoidosis patients in Iran. 
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